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Fabrication of lightweight metallic hollow sphere based on flame-retardant
magnesium alloy plates
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Lightweight magnesium alloys are attractive materials for porous metals.

However, since the conventional magnesium alloy has a low ignition temperature, there is a
disadvantage that it must be manufactured in an inert gas atmosphere. In this study, we tried to
manufacture a porous magnesium alloy using a flame-retardant magnesium alloy with high ignition
temperature.

Precursors were produced by inserting blowing agent particles into the interfaces of magnesium alloy

plates and accumulative diffusion bonding. Using a high-frequency induction heating machine, the
precursor was foamed in atmosphere. As a result, we succeeded in manufacturing a hollow metal sphere

structure with an almost spherical outer shape. The porosity was 50%, and the hollow metal sphere
floated on the water.
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Fig. 1 Schematic illustration of manufacturing magnesium alloy precursor.
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Fig. 2 Optical micrograph of the cross section of the AZX912 alloy precursor.
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Fig. 3 (a) Areafraction of the AZX912 alloy is plotted against the heating time. Photographs of the precursor at (b)t =0
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Fig. 4 Photographs of the AZX912 alloy foam with the porosity of 50%. (&) View in water, (b) Cross sectional view.
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